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THE ROLE OF THE TECHNICAL WRITER I N  THE 
EARTH RESOURCES SURVEY PROGRAM 
By Charles M. Grant , Jr. 
INTRODUCTION 
One of t h e  most i n t e r e s t i n g  programs cu r ren t ly  being developed by 
NASA and one which perhaps o f f e r s  t h e  g rea t e s t  s c i e n t i f i c  and economic 
po ten t i a l  t o  t h e  world i s  t h e  Earth Resources Survey Program. The tech- 
n i c a l  w r i t e r ' s  r o l e  i n  t h e  Program w i l l  be comprehensive - from t h e  
ea r ly  planning s tage t o  f i n a l  data u t i l i z a t i o n .  He w i l l  be expected t o  
take  what i s  termed a "systems approach" t o  h i s  wr i t ing .  This means 
t h a t  he w i l l  not only be familiar with t h e  hardware and t h e  d a t a  col- 
l e c t e d  by it but he w i l l  a l s o  understand t h e  system as an e n t i t y  and i t s  
place i n  t h e  t o t a l  program. 
A f a c t o r  of importance t o  t h e  w r i t e r  i s  t h e  l a rge  family of docu- 
These documents may include everything ments with which he w i l l  work. 
from long-range plans through ground-truth survey r epor t s  t o  d e t a i l e d  
evaluat ion r epor t s  of a spec i f i c  l oca t ion  or d i sc ip l ine .  
s i t y  of documents w i l l  demand the  bes t  from a t echn ica l  w r i t e r .  
Such a diver- 
It i s  an t i c ipa t ed ,  t hen ,  t h a t  working i n  t h e  Earth Resources Survey 
Program w i l l  be both a challenging and rewarding experience f o r  t he  
wr i t e r .  I n  addi t ion  t o  h i s  more t r a d i t i o n a l  r o l e  of t echn ica l  wr i t e r  
and e d i t o r ,  he w i l l  have an opportunity t o  a c t  as an observer,  a re- 
searcher ,  and an a ide  t o  t h e  s c i e n t i s t  or engineer.  
In  t h e  following sec t ions  we s h a l l  examine the  Program i t s e l f ,  t h e  
equipment and t e s t  s i t e s ,  t h e  use r s ,  and the  way i n  which t h e  t echn ica l  
wr i t e r  w i l l  i n t e r f ace  with t h e  Program. 
EARTH RESOURCES SURVEY PROGRAM 
The e a r l i e r  space programs have demonstrated t h a t  c e r t a i n  e a r t h  
phenomena can be more e a s i l y  in t e rp re t ed  when viewed from space. 
i s  cur ren t ly  supporting research i n t o  remote-sensing equipment and tech- 
niques having p o s s i b i l i t i e s  f o r  t h e  de tec t ion  and i d e n t i f i c a t i o n  of ea r th  
resources.  
NASA 
https://ntrs.nasa.gov/search.jsp?R=19690004828 2020-03-23T22:37:35+00:00Z
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Earth resources may be defined as such na tu ra l ly  occurring materials 
as mineral deposi ts ,  f i s h  resources,  timberstands, crops,  land,  and cul- 
tural resources of value t o  mankind. The combination of a rap id ly  ex- 
panding population and an increasing use of technology i s  causing an 
enormaus demand f o r  ea r th  resources of a l l  kinds. In  order t o  s t ep  up 
t h e  surveying and inves t iga t ion  of these resources,  NASA has i n i t i a t e d  
t h e  Earth Resources Survey Program. 
surface from space i s  a complex problem requi r ing  t h e  appl icat ion of 
many d i f f e r e n t  d i sc ip l ines  and technologies. 
coordinated and in tegra ted  approach t h a t  the  u l t i m a t e  object ives  can be 
achieved. A s  we s h a l l  see,  t he  technica l  w r i t e r ' s  pa r t  i n  helping 
achieve the  Program's object ives  can be s ign i f i can t .  
A comprehensive study of t h e  ea r th ' s  
It i s  only by adopting a 
Program Objectives 
The object ives  of the  Earth Resources Survey Program a r e  shown i n  
f igure  1: 
1. Development of t he  best  combination of instrumentation, proce- 
dures,  and in t e rp re t a t iona l  methods f o r  gathering resource da ta  and 
t e s t i n g  these  i n  experimental spacecraf t  
2. Discovery and del ineat ion of those ea r th  resources from space 
which w i l l  be of economic value t o  t h e  nation and the  world 
A t  t he  present ,  f i v e  broad areas  of ea r th  resources have been iden- 
t i f i e d  as po ten t i a l ly  su i t ab le  f o r  t he  appl ica t ions  of space technology: 
ag r i cu l tu re  and fo res t ry ;  geology and minerals; hydrology; geography, 
cartography, and c u l t u r a l  resources;  and oceanography and marine re- 
sources. Figure 2 shows some typ ica l  earth-resources da t a  appl icat ions 
i n  each of these f i v e  areas .  
Major Phases of t he  Program 
The Manned Spacecraft Center at  Houston has been designated as the  
A lead NASA Center with respect  t o  the  Earth Resources Survey Program. 
l a rge  number of Federal agencies, un ive r s i t i e s ,  and research i n s t i t u -  
t i o n s  are a l s o  par t ic ipa t ing .  The ove ra l l  Program, as cur ren t ly  planned, 
can be divided i n t o  th ree  major s tages  or phases, as shown i n  f igure  3; 
1. F e a s i b i l i t y  phase. During t h i s  phase, a i r c r a f t  f l i g h t s  over 
ca re fu l ly  se lec ted  and control led t e s t  s i t e s  are being flown, employing 
a number of airborne photographic and e lec t ronic  remote sensors. Using 
da ta  obtained from these  over-f l ights ,  t he  cor re la t ion  and r e l a t i v e  
value of each sensor t o  t h e  phenomena i n  question a r e  being studied. 
Data from current suborb i ta l  and o r b i t a l  f l i g h t s ,  such as Nimbus and 
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Gemini, are a l s o  being used t o  obtain some l imited sensor responses. 
These da t a  a r e  being analyzed and used as a bas i s  f o r  r e l a t i n g  a i r c r a f t -  
obtained t o  spacecraft-obtained s ignatures  or pat te rns .  In addi t ion,  
several  
da t a  by 
2.  
f o r  t h e  
ea r th ' s  
experiments r e l a t e d  t o  the co l l ec t ion  of surface earth-resources 
Apollo spacecraf t  w i l l  be i n i t i a t e d  during t h i s  phase. 
Spacecraft t e s t i n g  phase. Space f l i g h t  missions w i l l  be made 
primary purpose of acquiring data  f o r  extensive s tudies  of t he  
resources. These Apollo Applications Program (AAP) f l i g h t s  w i l l  
use  manned spacecraf t  and be capable of carrying a la rge  number of re-  
mote sensors. On these  f l i g h t s ,  coverage w i l l  be of areas  such as t h e  
United S ta t e s  where ground controls  w i l l  be used t o  ve r i fy  t h e  conclu- 
sions derived during t h e  f e a s i b i l i t y  phase. A number of earth-based 
sensors,  such as buoys and stream gages placed on or  near t he  ea r th ' s  
surface , f o r  detect ing , recording , and t ransmit t ing,  v i a  spacecraft  , 
may be used t o  co l l ec t  a v a r i e t y  of earth-resources data.  
Also during the  t e s t  phase, several  unmanned Earth Resource Satel- 
l i t e s  may be flown. These s a t e l l i t e s ,  with an expected l i f e  i n  o r b i t  of 
a year ,  could be ap outgrowth of current  spacecraf t .  The Earth Resource 
S a t e l l i t e s  a r e  expected not only t o  acquire da ta  using sensors i n  the  
spacecraft  but a l s o  t o  c o l l e c t  and re lay  da t a  gathered by sensors on t h e  
e a r t h ' s  surface.  
3 .  Operation phase. A f t e r  the  t e s t i n g  phase, t h e  scope and magni- 
tude of the  Program w i l l  depend on t h e  r e s u l t s  of the  e a r l i e r  phases. 
Indications a r e  t h a t  it w i l l  be mul t id i sc ip l ine  i n  nature ,  global  i n  
ex ten t ,  and more or less continuous, as many of t he  important phenomena 
associated with resources are time var ian t .  
F l igh t  Equipment 
I n  support of t h e  object ives  of the Earth Resources Survey, NASA i s  
cur ren t ly  sponsoring an airborne program t o  def ine those sensor systems 
which w i l l  be of g rea t e s t  value f o r  recording e a r t h  phenomena. It i s  
recognized t h a t  t h e  airborne f l i g h t s  a r e  not t h e  f i n a l  Program object ive,  
but do serve t o  c a l i b r a t e  t h e  instruments over known areas. Those in- 
struments and techniques found successful  i n  the  airborne f l i g h t s  w i l l  
l a t e r  be u t i l i z e d  i n  the  space f l i g h t  missions. 
The experience gained from t h i s  airborne program i s  providing a 
bas i s  f o r  planning t h e  space f l i g h t s .  
l a t i o n ,  i n  various airborne vehic les ,  of appropriate e lec t ronic  and 
e lec t ro-opt ica l  sensors covering se lec ted  p a r t s  of t h e  electromagnetic 
spectrum. 
The Program c a l l s  f o r  t h e  i n s t a l -  
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The airborne program has been subdivided i n t o  t h r e e  major phases: 
low a l t i t u d e s  (1500 t o  20 000 f e e t ) ,  intermediate a l t i t u d e s  (20 000 t o  
40 000 f e e t ) ,  and high a l t i t u d e s  (above 40 000 fee t ) .  
object ives  of t h e  low-altitude phase, a Convair 240-A, based at t h e  
NASA Manned Spacecraft Center, has been equipped with a number of sen- 
sors and da ta  have already been gathered over a number of t e s t  s i tes.  
Figure 4 shows the  instrument locat ions on t h e  Convair 240-A. Addi- 
t i o n a l  work i n  t h i s  phase i s  being ca r r i ed  out by a i r c r a f t  assigned t o  
other  government agencies. 
To s a t i s f y  t h e  
The intermediate phase w i l l  use t h e  Lockheed P3A (a l so  useful  i n  
t h e  low-altitude phase) and, perhaps, t h e  NASA/Ames-based Convair 990 
over t h e  same t e s t  s i t e s .  The vehicles  proposed f o r  high a l t i t u d e s  
may include a i r c r a f t ,  drones, balloons,  sounding rockets ,  and spacecraft .  
Information on t h e  nature  and extent  of t h e  high-al t i tude phase i s  s t i l l  
i n  t h e  planning s tage.  
Remote Sensors and Their Uses 
Many types of instruments have been developed f o r  use as remote 
sensors. Each sensor,  including t h e  photographic types ,  does nothing 
more than s t o r e  or record da ta  from some port ion of t he  electromagnetic 
spectrum. The sensors measure rad ia ted  energy emitted from t h e  e a r t h ' s  
surface and modified by the  atmosphere. The i n t e n s i t i e s  of rad ia t ion  
t h a t  are ac tua l ly  measured by the  various sensors a re  compared with 
theo re t i ca l ly  found i n t e n s i t i e s .  Deviations from t h e  t h e o r e t i c a l ,  of 
course, a r e  of i n t e r e s t .  
O f  t he  many types of remote sensors,  a e r i a l ,  panoramic, and m u l t i -  
band cameras seem t o  have considerable promise. Similar ly ,  t he  opt ical-  
mechanical scanner, side-looking radar ,  and gamma ray  spectrometer appear 
t o  have sensing value. Figure 5 shows severa l  of these  sensors.  
A number of full-t ime research pro jec ts  i n  each instrument a rea  
a re  being car r ied  out by s c i e n t i s t s  i n  Government agencies and p r iva t e  
organizations.  These s tudies  a r e  d i rec ted  at es tab l i sh ing  f e a s i b i l i t y  
and a t  advancing t h e  "state of t h e  a r t "  i n  instrument design, da ta  
acquis i t ion  and da ta  reduction r e l a t i v e  t o  airborne and spaceborne 
remote sensors as they apply t o  t h e  various user  d i sc ip l ines .  
The present sensor systems a r e  a l l  experimental i n  nature.  Their 
purpose i s  t o  determine t h e  f e a s i b i l i t y  of applying t h e  space sensors 
f o r  use i n  ear th  s tud ies .  Because of some of t h e  complexities involved, 
t he  systems a r e  i n i t i a l l y  being developed f o r  manned f l i g h t .  However, 
as problems are solved and experience gained, t h e  various sensor systems 
may ul t imately be developed f o r  unmanned f l i g h t s  as w e l l .  
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Program Test S i t e s  
Earth Resources Survey Program t e s t  s i t e s  a r e  of two types: 
instrument-calibration s i t e s  and data-acquisit ion si tes.  The instrument- 
ca l ib ra t ion  t e s t  s i t e s  should be a reas  which have been s tudied i n  great  
d e t a i l  i n  one or more of t he  intended sciences. 
A t  p resent ,  t h e  Program pol icy c a l l s  fo r  t h e  establishment of a 
t e s t - s i t e  committee empowered t o  s e l e c t  and s e t  p r i o r i t i e s  f o r  the  study 
of t e s t  s i t e s .  This committee cons is t s  of a chairman for each instrument 
team, a manager of each d i sc ip l ine ,  a NASA representa t ive ,  t h e  a i r c r a f t  
project  manager, and a representat ive from t h e  Office of In te rna t iona l  
Affairs .  
Data-acquisition t e s t  s i t e s  should be su i t ab le  f o r  the purpose 
intended; t h a t  i s ,  f o r  t he  f i e l d  of study i n  which t h e  data  w i l l  be used. 
They should not be l a rge r  than necessary or i n  inaccessible  t e r r a i n .  
To da t e ,  160 t e s t  s i t e s  of both types have been selected i n  t h e  
In addi t ion ,  approximately 60 s i t e s  have cont inental  United S ta tes .  
been t en ta t ive ly  selected f o r  f l i g h t s  abroad. 
t i o n  of t e s t  s i t e s  i n  the  United S ta tes .  
Figure 6 shows the  loca- 
S i t e  descr ipt ions have been prepared f o r  63 of the U.S.  t e s t  s i tes.  
These descr ipt ions a r e  prepared by inves t iga tors  supporting the  Earth 
Resources Survey Program and give i n  considerable d e t a i l  t h e  f a c t s  of 
t h e  pa r t i cu la r  s i t e .  They a r e  used t o  ve r i fy  and co r re l a t e  t he  f l i g h t  
da t a  taken over the  s i t e .  For t h i s  reason, t h e  s i t e  descr ipt ions form 
par t  of what i s  ca l l ed  "ground-truthI1 surveys. 
addi t ional  s i tes  a re  expected t o  be se lec ted ,  both i n  t he  United S ta t e s  
and abroad. 
A s  t h e  Program progresses , 
POTENTIAL USERS OF THE PROGRAM 
The po ten t i a l  users  of t he  wealth of da ta  expected t o  be acquired 
during the  Program's l i f e  may be divided i n t o  four categories:  other  
government agencies,  p r iva t e  indus t r i e s ,  un ive r s i t i e s ,  and foreign 
governments. 
The Department of Agriculture,  fo r  instance,  plans t o  use remote- 
sensing qquipment t o  make la rge  a rea  surveys of land use,  monitor wild- 
l i f e  migrations,  p red ic t  fu tu re  crop y i e lds ,  warn of insec t  i n fe s t a t ions ,  
loca te  reclaimable land, and make severa l  other types of surveys. Fig- 
ure  7 i s  an excel lent  i l l u s t r a t i o n  of t h e  use of remote sensing t o  
iden t i fy  s o i l  and crop types.  
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The Treasury Department has shown considerable i n t e r e s t  i n  deter-  
mining the  spec t r a l  s ignatures  of various types of narcotic-producing 
plants .  For instance,  i f  poppy f i e l d s  could be detected r ead i ly ,  t h e  
Department would have an excel lent  t o o l  f o r  t h e  control  of t h e  i l l i c i t  
t r ade  i n  opium and heroin.  
The Forest  Service i s  inves t iga t ing  t h e  use of remote sensors i n  
de tec t ing  and loca t ing  f o r e s t  f i r e s .  When developed, t hese  devices w i l l  
enable t h e  Service t o  provide continuous coverage over t h e  mi l l ions  of 
acres  of fo re s t  lands within t h e  United S ta tes .  
The U.S. Geological Survey plans t o  use spaceborne remote sensors 
t o  provide advance warning of earthquakes and volcanoes, such as t h e  
Kilauea Volcano shown i n  f igu re  8. 
Orbi ta l  data  evaluations w i l l  be usefu l  t o  pr iva te  indus t r i e s  i n  
many ways. For instance,  t h e  shipping industry,  by even a s m a l l  improve- 
ment i n  rout ing techniques, w i l l  be able  t o  r e a l i z e  s ign i f i can t  do l l a r  
savings. These improvements can be expected t o  be derived from o r b i t a l  
data  concerning wave he ights ,  channel shoaling, iceberg loca t ion ,  
e t  ce te ra .  Other uses of commercial value would include the  detec- 
t i o n  of underground r i v e r s ,  fas t  and accurate topographic mapping, and 
the  locat ion and del ineat ion of mineral deposi ts .  
ure 9 provides a s t r i k i n g  i l l u s t r a t i o n  of t h e  super ior i ty  of m u l t i -  
s pec t r a l  photography t o  conventional photography i n  char t ing t h e  ocean 
f loo r .  
For example, f i g -  
A t  present some 31 un ive r s i t i e s  located across t h e  country a r e  co- 
Many of the  operating with NASA i n  the  Earth Resources Survey Program. 
p r inc ipa l  inves t iga tors  who car ry  out ground-truth surveys of t e s t  s i t e s  
a r e  from these  un ive r s i t i e s .  
A s  t he  spaceborne phase becomes a r e a l i t y ,  the  scope of t he  program 
i s  expected t o  broaden. Relationships with other  nations and t h e i r  
governments on many aspects of t h e  Program w i l l  become commonplace. The 
da ta  obtained w i l l  be useful  t o  many nat ions,  ye t  each w i l l  have i t s  own 
pa r t i cu la r  problems and p r i o r i t i e s  regarding u t i l i z a t i o n  of t h e  Program's 
data.  
THE TECHNICAL WRITER AND THE PROGRAM 
The technica l  wr i t e r  w i l l  play a challenging and rewarding p a r t  i n  
t he  Earth Resources Survey Program. 
from t h e  planning phase through t h e  f i n a l  repor t  preparation phase. He 
w i l l  f i nd  t h a t  the  tasks  he i s  ca l l ed  upon t o  do requi re  a var ied back- 
ground of education and experience. 
H i s  pa r t i c ipa t ion  w i l l  be needed 
H e  w i l l  need t o  be v e r s a t i l e  and 
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i n t e l l i g e n t .  
be s ign i f i can t .  
H i s  p a r t  i n  contr ibut ing t o  t h e  success of the  program w i l l  
Current Role 
A t  p resent ,  only a few wr i t e r s  a r e  working i n  the  Earth Resources 
Approximately 150 of these  f l i g h t s  have been 
Survey Program. These f e w  people are engaged i n  preparing a i r  f l i g h t  
mission summary repor t s .  
completed t o  da te  with more planned. Each of t h e  f l i g h t s  i s  documented 
with a mission summary repor t .  
t i v e s ,  equipment status, and f l ight- log data .  No attempt i s  made i n  
these  r epor t s  t o  discuss  the  da ta  taken or i t s  evaluation. 
This report  covers t h e  mission objec- 
Although the  t o t a l  number of technica l  wr i t e r s  engaged e i t h e r  
d i r e c t l y  o r  i n d i r e c t l y  i n  t h e  Earth Resources Survey Program i s  present ly  
qui te  s m a l l ,  as the  Program advances, t h e  need f o r  technica l  wr i t e r s  w i l l  
undoubtedly multiply due t o  the  increasing number of people working i n  
t h e  Program and t o  the  increase i n  the  da ta  flow. 
Future Role 
Now l e t  us examine the  fu ture  r o l e  of t he  technica l  wr i t e r  i n  the  
You w i l l  note t h a t  the  documents 
Program. Currently,  nine types of technica l  documents a r e  being issued 
under the  Program ( f i g s .  10  and 11). 
are divided i n t o  phases, which we s h a l l  discuss later.  
Under t h e  planning phase ( f i g .  lo), mission requests  which cover 
t h e  reasons and plans f o r  a i r  or space f l i g h t s  a r e  shown, along with 
s i t e  maps showing the  per t inent  fea tures  of se lec ted  t e s t  s i t e s .  
Within the  da t a  co l l ec t ion  phase ( f i g .  lo), we have l i s t e d  both 
mission repor t s  , which d e t a i l  f l i g h t  conditions and instrument perform- 
ance, and s i t e  descr ipt ions of the  tes t  areas. 
No documentation i s  ca r r i ed  i n  the  da ta  cataloging phase. 
The most important documents are issued by t h e  various inves t iga tors  
and s c i e n t i s t s  and a r e  seen under t h e  da ta  dissemination and u t i l i z a t i o n  
phase ( f i g .  11). 
resources and progress repor t s  of various pro jec ts  being conducted under 
t h e  Program. 
These documents cover de t a i l ed  repor t s  of sensors and 
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Figures 12  and 13 i l l u s t r a t e  t h e  da t a  flow, including 
the  documents j u s t  discussed. You w i l l  note t h a t  t h e  flow 
i n t o  four phases. 
severa l  of 
is divided 
1. Planning Phase. This sec t ion  would include short-  and long- 
term plans f o r  both a i r  and space f l i g h t s ,  as w e l l  as ground-truth sur- 
veys of t e s t  s i tes.  Technical wr i t e r s  would assist i n  the  preparation 
of a l l  types of planning documents. 
2. Data Collection Phase. I n  the  f l i g h t  port ion of t h i s  phase, 
t h e  technica l  wr i t e r  would a c t  as observer and a ide  on t h e  f l i g h t  and 
l a t e r  help i n  wr i t ing  t h e  mission summary repor t .  On t h e  ground port ion,  
t h e  wr i t e r  would ac t  as observer and a ide  on t h e  ground-truth survey of 
t h e  t e s t  s i te .  Later he would work on the  preparation of t he  technica l  
report  covering t h e  survey. Also during t h i s  phase, t h e  w r i t e r  might be 
expected t o  a id  i n  t h e  matching of  t he  ground-truth and f l i g h t  data .  
Perhaps he w i l l  help i n  the  l i b r a r y  research and preliminary in te rpre ta -  
t i o n  of t h e  da t a  i t se l f .  
3. Data Cataloging Phase. This phase w i l l  encompass the  c l a s s i f i -  
ca t ion ,  preliminary evaluation, and cataloging of both t h e  r a w  da t a  and 
t h e  repor t s  prepared i n  t h e  earlier phase. 
background could be expected t o  help here with the  preliminary evalua- 
t i o n .  
The wr i t e r  who has t h e  proper 
4. Data Dissemination and Ut i l i za t ion  Phase. The f i n a l  phase con- 
cerns t h e  dissemination of t h e  r a w  da ta ,  mission and technica l  r epor t s ,  
and any preliminary evaluation repor t s  which have been prepared pre- 
viously.  
p r inc ipa l  inves t iga tor .  Again t h e  wr i t e r  might p a r t i c i p a t e  i n  any or 
a l l  of these a reas ,  helping with t h e  necessary research and da ta  evalu- 
a t ion  f o r  preparation of f i n a l  repor t s .  These f i n a l  repor t s  would form 
the  b a s i s  f o r  a proposal t o  explore or develop a spec i f i c  resource. 
They would r e tu rn  t o  the  MSC document f i l e  f o r  r e l ease  t o  other  govern- 
ment agencies and p r iva t e  industry users.  
This material w i l l  be d i s t r ibu ted  t o  a univers i ty  or  t o  a 
Requisites f o r  the  Ideal  Technical Writer i n  the  Program 
What type of technica l  wr i t e r  i s  needed i n  t h i s  Program? W e  have 
discussed some of t h e  documentation he would be concerned with and a l so  
how he might fit i n t o  Program operations. Now l e t  us examine t h e  educa- 
t i o n a l  and experience requirements of an i d e a l  technica l  w r i t e r .  
To da te ,  t h e  technica l  w r i t e r ' s  education has widely var ied from 
individual  t o  individual .  Successful technica l  wr i te rs  have entered 
t h e  f i e l d  from other  professions,  and a lesser number have entered t h e  
f i e l d  from other  areas of writ ing.  Only a f e w  wr i t e r s  have received 
formal univers i ty  t r a in ing  i n  technica l  wr i t ing  as such. Reflect ing t h i s  
general  pa t t e rn  i s  t h e  background of a t y p i c a l  t echn ica l  writer engaged 
i n  wr i t ing  f o r  t h e  aerospace industry at  MSC. For example, t h e  technica l  
wr i t ing  group of a s ing le  NASA contractor  has writers with degrees i n  
17 d i f f e ren t  d i sc ip l ines .  
Although almost any d i sc ip l ine  might be represented by a writer i n  
t h e  Program, f igu re  14 i l l u s t r a t e s  an optimum educational background f o r  
t h e  more successful  technica l  w r i t e r s  enter ing t h e  f i e l d .  Such a back- 
ground would include a degree i n  an ea r th  science or engineering with 
courses i n  physics or chemistry. Graduate work i n  science or t echnica l  
communications would be helpful .  
A s  i n  t he  case of educational backgrounds, wr i t e r s  have come t o  t h e  
Manned Spacecraft Center with widely varying backgrounds of experience. 
They have come from other i ndus t r i e s ,  from the  aerospace industry at 
other loca t ions ,  and from un ive r s i t i e s  and schools. Length and type of 
experience seem t o  follow no common pa t te rn .  Yet most of t he  people have 
found aerospace fasc ina t ing  and have contributed s ign i f i can t ly  t o  tech- 
n i c a l  wr i t ing  i n  t h i s  f i e l d .  
Again, as with t h e  educational background, it does not appear t h a t  
a pa r t i cu la r  kind of experience i n  a r e s t r i c t e d  a rea  i s  necessary. We 
have observed, however, t h a t  industry experience per s e  i s  important, 
e i t h e r  as a professional  technica l  wr i t e r  o r  as a prac t ic ing  professional 
i n  a s c i e n t i f i c  area.  Service with some type of government survey would 
a l so  be of invaluable help t o  a technica l  wr i t e r  working i n  the  Program. 
Figure 15 i s  an example of t he  complexity and in t e r r e l a t ionsh ips  of 
t h e  d i sc ip l ines  involved i n  j u s t  one possible  use of t he  Program. W e  
have indicated here f i v e  major d i sc ip l ines :  geology, physics,  chemistry, 
engineering, and economics. We have a l so  shown the  secondary d i sc ip l ines  
a r i s ing  from the  blending of the  primary d i sc ip l ines .  
sciences a re  necessary f o r  t he  proper exploration and development of a 
s ingle  type resource - i n  t h i s  example, a mineral deposi t .  
A l l  of these  
CONCLUSIONS 
We be l ieve ,  bas i ca l ly ,  we can make four conclusions concerning t h e  
Earth Resources Program and the  technica l  w r i t e r ' s  r o l e  i n  t h a t  Program. 
1. The Program r e s u l t s  t o  da te  have shown t h a t  the  r a t e  of da t a  
co l lec t ion  has accelerated tremendously compared t o  e a r l i e r  e f f o r t s .  
Similar ly ,  t h e  types of data  being co l lec ted  have mult ipl ied.  The 
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aerial camera has been replaced by more and b e t t e r  types of photographic 
and e lec t ronic  sensors. There i s  simply more da t a  being col lected.  
2. A s  a result, t he  t i m e  required by the  Program engineers and 
s c i e n t i s t s  i n  planning, i n t e rp re t a t ion ,  and evaluation has been in- 
creased many-fold. Also, t h e  cor re la t ion  and coordination of t he  wealth 
of da t a  acquired i s  more exacting and time-consuming. 
3. O f  necessi ty ,  with t h e  increase i n  the  workload imposed upon 
t h e  engineers and s c i e n t i s t s ,  it w i l l  f a l l  upon the  technica l  wr i t e r  
t o  r e l i e v e  them of the  burden of preparing t h e  da t a  and seeing t h a t  it 
i s  disseminated t o  the  s c i e n t i f i c  community and t o  t h e  ul t imate  users.  
4. Although i n  the  p a s t ,  t h e  w r i t e r ' s  t a s k  has of ten ceased when 
a document w a s  published, we envision a much broader r o l e  f o r  him i n  
t h e  Program. Not only w i l l  he r e l i e v e  the  s c i e n t i s t  of the burden of 
da ta  preparation and dissemination, but he w i l l  a l s o  help the  cataloger  
i n  providing iden t i f i ca t ion  keys f o r  each document. F ina l ly ,  as  t h e  
mass of da t a  grows, t h e  writer w i l l  be required t o  in t e r f ace  with da ta  
s torage and r e t r i e v a l  systems. 
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